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(54) A PLASMA-CHEMICAL REACTOR 



The invention pertains to plasma apparatus designed to carry out chemical and physical 
transformations of substances under conditions of low-temperature plasma. 

There is a known plasma apparatus with electric arc rotating between coaxial cooled electrodes in the 
magnetic field of a solenoid. The substances being processed are fed through the rotating arc. 

In the existing apparatus, the high-temperature heating zone formed by the rotating arc has a small 
extent and a sharply defined nonuniformity of the temperature field in the direction perpendicular to the 
arc. Therefore, the residence time of the substances being processed in the high-temperature volume and 
the associated depth of transformation of the starting materials, especially when in powderlike form, proves 
to be inadequate. Furthermore, under conditions of a corrosive environment, the electrodes need intensive 
cooling in order to prevent them from corroding. This makes it necessary to implement an electric 
discharge at elevated voltage or to use expendable electrodes. Under conditions of a high-voltage 
discharge, it is not possible to feed materials producing a rather large conductivity to the processing zone, 
since this will result in excessive current increase, which is dangerous both to the electrodes and to the 
electric current source. The use of expendable electrodes makes it possible to implement a low-voltage 
discharge in the vapor of the electrode material, but it has a very specific nature of application. 

In order to create a three-dimensional plasma in the proposed plasma device, the cathode is a 
plasmatron, while the anode has the shape of a Laval nozzle. 

The drawing shows a cross section through the described plasma apparatus. 

It consists of a cathode 1, anode 2, solenoid magnet 3, quenching chamber 4, inlets 5 for starting 
products, a housing 6, and an outlet 7 for the target products. 

During operation of the apparatus, the plasma of a low-voltage discharge fills a considerable volume 
and has geometrical dimensions dictated by the relation H > 0.5D, D > d, where H and D are respectively 
the height and diameter (equivalent diameter) occupied by the plasma, and d is the diameter of the 
plasmatron nozzle. 

The plasma volume may have a cylindrical, conical, or any other configuration of surface bounded by 
the rotation about the axis of the apparatus of a line or curve (for example, a curve corresponding to the 
profile of a Laval nozzle). 

The dimensions H, D and d are found from conditions basically dependent upon the capacity of the 
plasma apparatus, the nature of the plasma-forming gas, and the properties of the materials being 
processed. 



The low-v ltage three-dimensipnal discharge in the plasma apparatus arises as a result of the fact that 
the space between the cold electrodes 1 and 2 is filled with conducting gas from the plasmatron. 

When the electric field strengths in the column of arc of the plasmatron and in die positive space of the 
three-dimensional discharge between the cathode and the anode become equal, current will cease to flow to 
the anode section of the plasmatron and electrons will emerge into the space between the electrodes. 

In the volume under the influence of the intersecting electric and magnetic fields, electrons will begin 
to move in the azimuth and radial directions, and since the relaxation time of the electrons in the volume is 
much less than the time to move to the anode, the electrons will ionize the gas, creating conditions for 
conductivity between the electrodes. 

When the materials being processed are present in the volume, the flow of electrons will partly 
surrender its energy directly to cany out the process. 

When the electric field strength in the positive space of the three-dimensional discharge is substantially 
larger than the strength in the column of arc of the plasmatron, the cold cathode will begin to imitate the 
electrons coming from the anode section of the plasmatron. Such a discharge resembles a discharge 
between cold electrodes, the only difference being that the discharge under such circumstances is low- 
voltage. 

A peculiarity of the movement of the particles under the influence of the intersecting magnetic and 
electric fields with axial symmetry is the dependency of the speed of movement of the plasma particles on 
the radius of the orbit of rotation. Such a dependency fosters a more chaotic rotational motion due to 
turbulent mixing of the plasma layers traveling at different speed. 

The substances being processed, fed to the plasma via inlets 5, are entrained by the plasma, atomized 
and ionized, participating in the mechanism of formation of the plasma and changing its electrical 
conductivity. The physico-chemical transformations make use of not only the thermal energy of the plasma 
gas, but also the energy of the elementary particles (electrons, ions). As a result, the efficiency of 
processing of the substances increases, thermal losses in the electrodes decrease, and the energy efficiency 
of the apparatus is improved. 



PATENT CLAIMS 

1. A plasma chemical reactor for carrying out chemical reactions, including a housing, a plasmatron, a 
cathode, an anode, a solenoid, a quenching chamber, an inlet and outlet for products, characterized in that, 
to create a three-dimensional plasma, the cathode is a plasmatron. 

2. Reactor per Claim 1, characterized in that the anode has the shape of a Laval nozzle. 




[printing press address and printing information] 




fecyjupcrwntM Ktttaftr 
CCCP 



n mpunm 



O n M C A H M.El"'i 
M 3 O BP ET E HM fl-i 

K ABTOPCKOMY CBMflETEflhCTBy 



(61) Zlono/fiiirrcJibMoe k »bt. cBH\a*8y — . 

(22) 3aflBJTeHO 07.07.65 (21) 1021782/23-26 

C npHCOCJIHHCHHCM 38RBKK *\« — 

(23) npiiopKTer — 

Ony6jiHKoaaHo 15.06.ft2. BKVUtereHb iY* 
Rata onyoVniKoaaHHR omicaHHs 



(51) M. 

B 01 J 19/00 



(53) yjXK 533.92:66. 

.023(088.8) 



(72) Aaropw 
(71} 3a«»HTCJn> 



H. A. Icchokob, r. II. CreJifcM&x, A. C 

M H. H. PklKaj)«H 



(54) njlA3MEHHO-XHMHHECF 





1 

W3o*5peTCHne othocmtcs k anaaueHiibiM 
annaparaw, npeana3Ha*<eiiHbiM juir npoae^c- 
ifHH xhmhscckiix k 4?ii3hmcckhx npeBpaiueu uti 
BeiuecTB b yc.ioBitnx nii3KoreMnepaTypuofi 
nJtaaMtf. - • • 

HaaecTeH n*ia3MeiiHbifi annapaT c ajieicT- 
pHMecKOH AyroH, npamaJOweHc* MtHcny Koaic- 
CHa.ibHbtuu oxJiaxtaaeMUMit sxeicrpoAaMK b 
MarKMTHOM iiojic co/ieuonjia. Hepe3 apaiuaio- 
uxyioc* ayry. noaaior odpatiaTuaaeMbte aeme- 
craa. 

B cyutecTByiouieM a fin a pa-re bwcokotc w - 
neparypHaR rpeeoiuaa aoita, o6pa30B3HHan 
Bpatuaiouie»CB ay row, iiMeer iieoojibiuyio 
n pom ace h HOCTb a pesKQ abipaateimyio iteiu- 
iropoaKOCTb TeMneparypHoro no/m b nepneii- 
jHKy^npHOM k ay re iia n pa bji«hbii. riuaruMy 
BpcMM npedbiBaijHfl oftpaOBTbiaaeMhix bo- 
mecrB b BbicoKOTeMnepaTypHOM r>6i«eMe n 
CBB3aHiiaR c hhm rviy6iuia npespameHUB rt^~ 
xo&hux MarepwajioB, ocoochho b noporuKo- 
06 pa 3 mom BHAe, OKaauBaercR ueAOCraTovitOM. 
Kpo.ve roro, a ycnoBHUX Koppo3noHHOH cpe- 

AU 3.ieKTpOilbt ACllKHW IIMTCHCHBHO OJUiatt- 

aaTbcn bo K36e*caHne hx w>ppo3wit 3to fipii- 

BOAIIT K fieo6xOJIHMOCTII OCyiUeCTBJIHTb 3JiekT- 

poAyroaoA paspRA npn noou oxchhom tianpx- 
aceHim ii.ui ncno.ib3f>BaTh pacxoAyewwe 

i.ieKTpr>aU. B ViVlOBIIRX BblCOKOBOJ1bTHOr» 

pa3pnaa uojbhz na o6paooTtcy MaTepHa»ioo. 
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co3aatomux oOAbiuyio npoana... ueaoa- 

MOBCIia. TBK K8K 3TD npHBOA«T K. 4pC3i*epHOUy^ 

iioBbiuieifMio tow, on actio wy wait A<t" 3-neKr- 
POaob. tbk ti aar HCromiiiKa ajieicrpimecKoro 
5 TOxa. HcnojiMoaaKHe pacxoAyeMbix wieKTpo- ■ 
aob cosAaer BD3MOTK HocTb ocyuiecrBvieHHR 
Hit3KOBnuibTt(oro pa3pfljia b napax MarepttaAa_ 
avietcrpoAOB, oahbko hocmt osetn. MacTHUft 
xapaKTep npiiueHeiiifa. 
!0 Jlx* co3Aain»rodTieMiioii n.naaMw o npea- 
.iaraeMOM oaaaMeiiiioai annapaTe KaTOiioM 
c^iyMCiiT ji.ia3MDTpon. a anoA itweer. tfeopay 
coma JJaaanu. 

Ha sepTewe npeacTaaJieu nnucuaaeMuA 
- 15 *ma3MeHHbiH annapaT, paape3. 

On coctoht na kbtoab I, anojin 2. cono- 
iforuHoro Marnirra 3, 3aKa.ioHH4>A Kauepu 4 t - 
bboaob o Hcxoiiiiux flponyKTOB. Kopnyca 6 II 
Bfaiaoaa 7 ue.ie&Hx npoiiyKroB. 
20 ripn pa6ore annapaTa n.iaaMa HU3KO 
so.ibTnoro pa3paAa 3anojiHSieT aiiamiTewibiibiM 
o6i>eM ti NMCCT reoMcrpimecKHe pa3Mepw, - 
onpeAe^ifleMue cooTiioujeiiiieM H > 0.5D. 
O > <f, rac H n D cooTBPTCTBemro BwcoTa u 
2S .iwawerp (aKBiiBajieiiTiiuA JiHaverp) , 3aitHMa* 
eMWH njia3Mofi. d — AiiaMerp con.ia nnaa- 
Marpotfa. 

n.ia3Me»iHbiil ofi-bev MDBceT wweTb mi- 
.imtApiiMCCKyio. KoinmecKyio ilih ^iio6yjo apy- 
30 iy» Kojri})HTypaaHio noBepxiiocTM, orpartimeir- ' 
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My io BpameHHCM BORpyr och annapaTa npa- 
mom hah Kptraofi (ftafrpiutep. ffpROOH. oraesa- 
louiefi npotpHAio coajsa /Iaaajin). 

Paauepu H % D u d onpeAcaaxrrca us yc- 
aobiih, saBHcaiawx a ochobhom ot npoiuao- 
ARTejibtiocru nAasMemioro annapaTa, poaa 
nJiaajiooOpasyoiucro raaa m cbohctb o6pa6a* 
TUDacMux MaTcpnaAoa. 

HlBKOBOJIbTHbjft OfrbCMHHfl pBSpJlA BOJiaS- 

mchhom annapare aosnmcacr BcneftcrBue to- 
ro, rto npocrpamrrao MeacAy xoaoahumk 
aaerrpooawH .1 n 2. aanojiHaerca npoBOA*- 
iuhm raaoM ot n;ia3MaTpaHa. 

Konu tianpnaceHBocni aAexTpniecxoro 
nojifl a ctoji6c ayr« njiasMarpoHa m b- roao- 
acirrejibuoftc npocrpaHCTBe o6>eMHoro pas pa 
Aa MWKAy KaTOAOM n aiioAOM craayT ouhhs- 
KOBbtMSI, TOK Ma attOAIiyX> ceKUJIJO njiaaMaTpo- 

ita napecraHer Teib n anexTpoau bwxoaut b 
npocrpanCTBo MeacAy aAetcrpoAaMit. - 

B ofrwiMe boa acmctbhcm cxpeiutHHUx 
^eKTpn«iecxoro m MarHHTHOro noacn aaexTpo- 
hu HaiHHaioT ABKraTbca a aaftuyTaAbHOM » 
paAnaiibHOM HanpaBAeimax, a rax xax ape- 
mm peJiaxcausin ^etcrpotioB-B ofrbeue SHanur 
TCJihiio MCKbtue apeMBHH yxoAa Ha bhoa. to 
ajrexTpotiu aoMHaHpytor raa, coaAaaaa ycjio- 

BRB npOBOAUMOCTB Me*CAy dAeXTpOABMIt. 

Flpu HajiHMHii b o6*beMe o6pa6aTbiaaeubtx 
MaTcpxaAoa noroK ^ACKTpoMOB vacrwiHcr OT- 
Aaer cboio atteprHio HenocpeACTBeHiio na npo- 
TexaHHe npouecca. . 

KorAa HanpaaceHMOCTb 9AeKTpM<tecxora 
no/ia b noAQMcnreAbuOM npocrpaHCTBe oG-mm- 
Horo paapxAa 3HaqfiTeni>HO 6ojibiue Hanpx* 
MceKHOcrif b CTOJifc nyrn n,ia3Marpoita, to 

XOAQAHblH . K3TOA- HaHUIiaeT UMRTHpOBaTb 

aaexrpoubt, KOTopwe creicaiOT c bhoakoh cex- 
uhh n.«ia3MarpoHa. Taxoft paapaA mojkho ac- 
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couHnpoaaTb c paapaAOM Mtacay xoAoAitbiMii 
3 jtc KTpOAa u h c Toft TOJtbKo paatmu ft, «rm b 
yxaaaaubix ycAoawax pa3p*A bmbbtcx hioko \ 

BOJIbTHMM. 

5 OcoffcHwecrbx? ABUXceHna ?acTttti nosu 
AeflCTBBeM cxpemeuKbix Maroimioro a 3-ieKT- \ 
pinecxoro nojteu c oceaoA chmmctpiwA bbjir- 
cTca aa BHCBMOCTb CKopocra ABioceiiftx *ia- 

CTMU BAaSMbt OT pBAHyCB OpAHTU BpaiUCHUR. 1 

10 TaKaa-aaaBCMMOCTk. cnocoficrayer xaoniaa-^ 
uhh apawaTejibHoro Aaaxcemfa aa cier Typ- 
6yACHmon> nepeMexuuBaRKB cnoea tiAaaiibi. 

ABHXyiAHXCB C paSAH<tHO0 CKOpOCTbM). 

06pa6aTuaaaMfeie Bciuccroa, noAaaaeMbie 
15 a BAaaMy »iepo bboaw 5, yaACKaMrrca n.iaa^ 
moA a ABHacemie, aTOMHaRpyarrcB w uohusii- 
pyxjTca, yttacraysi e MexaHH3Me oOpaaooaHiia 

AOaaMU, R3MBHBB « 3Jiei£TpO0pOBOAMOCTb. 
IlpH 3TOM BA% <t>M3HKO-XHMHMeCKKX opeapa- 

20 mewtH HcnoAbayerca h& TOAbxo renAOBaa. 
aaepnia iiAaaMCHHoro raaa, ho b anepniR ] 
aaeMeaTapMUx lacrtiu (ajieirrpoBOB, houob). 
B peayabTare aoapacTaer a^^xTitBHocTb ofi- * 
pa 60TXM BemecTB. CHwacaajTcn Teoaoobie no* 

25 TepM a sAexrpoAax, yAymuarrca aHaprenme- 
cxafi KlTfl annapaTa. 

Oopuy^a M3o6peTeHHB 

30 1. Rftaj M O H H O - X BMH'iCCKHfl- peaxTop AAX^ 
npOBCACHHH XRMHHCCKKX pCBKUHfl* BKJlXMaX>* \ 

mil ft Kopnyc, onaaMaTpoK, kbtoa* bhoa* cone- 
ROftA, aaKaAo«ciryK> KaMepy, a boa h buboa 
npoAyxroB, ot AHqaromHfica tbm. hto, c 
35 ueAMO coaAanna o^mmhoA n-naaMw, kbtoaom^ 
cjtyjKHT nJtaiMarpon. 

2. PeaxTop no n. 1, oTannaiomHftca 
tcm, vro aHOA hmoct 4>opMy conjia JTa- 
aaaa. 




iiui 4117 Maa. .V 161 Top aw 577 ~ Hwibcjio* v 

DHHMnH rocyAapcTBCUitoro Koyurcra CCCP 

bo ACJiaju u3o6percuHfl h otkoutoA 

1 13035, Moocoa. X 35, Pavntrxim itao.. A. -1/5 __ 
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HarxSpcTtHMt OTHOcurca k naasueiuibju 
annapaTtM, npeAua3HaseHHWM aar npoaeAC- 
iihh xHMMiecKiix h (Jmohmcckhx npeopameimfi 
aeiuecTB a yc.iOBHax itii3KOTewnepaTypiiofi 
tin*****. . - • 

MaaecreH iuia3MCiitfbiH annapar c bjickt* 
pHHecKoa Ayroft, apaiuaJomeMCR mexcAy kook- 

CHBAbHblMH OJt/iaXUiaeMMMfl 3ACKTDOA8 MH B 

MarHimiOM iiojic coJitiioHAB. Hepes Bpamaio- 
myiora Ayry no&aiOT o6pa6a?ufiaeHbie aeuie- 

CTBB. 

B cyuiecrsyiouteM annapaTe bucokotcm- 
nepaTypHan rpeioman aoiia, o6pa3caaHHan 
Bpamatomeftc* Ayroft. HMeeT iie6ojihinym 
npoT«3KeMKOCTb ii pe3Ko a**pa*ceimyio iieoA- 
iropoAMocrb TewneparypMoro nojia a nepneit 
AHKyAipHOM k Ayre iianpaBAeHHH. noan>»y 
apcMR Rpe6talaaHMfl ' oGpaffaTwaaewbix ac 
mecTB b BucoKOTeMitepaTypnoM r>6-bcae u 
CBB3aHiiaa c hmu r.iy6itna npeBpamcmi* wc- 
xoahmx MarepMa^ioB. oco6phho b nopoiUKo- 
o6pa3iiOM an ac, OKa3biBaerca HeAOCraTomiOH. 
KpoMe Toro, a ycAoanax KoppoatioHHOfi cpe- 

AU ».ieKTpOAbl A0.13KHW HlfTCHCKBHO OXJiajK- 

aaTbcn bo H30eMcaHHe hx w>ppo3Hii 3to npit- 

BOA "T K lieo6xOAHMOCTtl OCymeCTBJlHTb 3/1CKT- 

pOAyroaoA paapflA npn noou tuemioM nanpn 
MCeHiiti mi! iicno.ibaoBBTh pacxoAyenbie 
'AneKrpoAW. B yivioBiistx BbicoxoDOAbTHoro 
pa3pnaa rioja^a ua o6pa6cTKy MaTeptiaAOB, 
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co3AaomaK 6anbuiyi0 npoaoAitMOCTb. ttcanj* 
uoacna. Tate tcatc 3ti> npHuattrr k. qpeaMepKtsuy^ 
iioBbiuieiiHRj roKa, ouacirtwiy k&k A/in a-netiT- \ 

pOAOB, TBK If A/IB KCTOHHIIKA BJlCKTpimCCKOrO 

5 iwca. Hcncxnk3oaaKMe pacxoAyeMbix avierrpo- 
aob co3Aaer BoauoKtiocTb ocywecraA«Hiiii 
HitaKOBOibTHom paapaAa a napax Marepnavuu. 
3vieirrpoAOB, oahb ko iiocht oteui, «iacrtibifl « 
xapaKTep npiiMeHeiuia. 

10 £l;in coaAainDroo^bCMitoA n.ia3Mu u npeA- 
.laraeMOM rKiaaMemio* annapa-rc kbtoaom ' 
c-iyatirr itnaauaTpou. a atioA nueer. <J»op»ty 
conjia /lasaAR. 

Ha sepTeme n peACTa aien omicbiaaeMbiH 

is -ixiaaueHtfitfft anna pa T t pa apes. 

Oil COCTOIIT 113 K a TO A3 i. BHOAfl 2. COAC- 

iioiuKori) MariiHxa 3. 3aKaAo>im»M Kawepti 4. 

b bo aob 5 ifcxoAtfbix npoAyKTOB. Kopnyca 6 I! 

BbiaoAa 7 ue.ieabjx npoAy ktob. 
ja npw paGirre annapaTa n.ia3Ma hksko- 

BojibTrioro paspaAa aanojiHfleT auamiTeAbiibiH 

o6"bew u H«ecT reoMerptiHecKHe paaMepbr, > 

onpeAe-MRewue coonioiuetiiieM H > 0,5D. 

D > d, tac H ii D cooraeTCTBeinio swcoTa it 
25 Aftauerp (aKBOBaneimiufi ahb mctp) , 3anifMa- 

eMbift n.ia3M(>H, d — AiiawcTp conoa n.iaa- 

MaTpoaa. 

n.iasMeHHUH o6i>eM momcct iiMeTb mi- 
.iiniAprmecicyio. KOftu«iecKyio tuitt mo6yio Apy- 
30 *yio KOii<t>HrypaiiHio noaepxiiocT>i t orpainmen- 
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Hyio BpamemicM aoicpyr en annapaTa npa- 
k h hah icpRBofi (»anpH>iep f xpirood. oTBeqa- 
toiuefi npo4>Hjtio conjia Jlaaanfl). 

Pa3wepu H. D u d onpwjmiOTCfl Ha yc- 

AOBIlft, 338HCIUUHX 8 OCHOBHOH OT flpOK3SO- 

AHTenbHocTii njta3i«enHoro annapaTa, poAa 
njiaaMOOdpaayiomcro raaa m cbohctb o6pa6a- 
TbiBaeMbix MaTepnaAOa. 

HuaKOBonbTHuA ufrbCiiMufl paapxA aanaa- 
MeHHOM anna pare Bowmcacr seAeftCTBHe to- 
ro, hto npocrpaffcrao neatly xoaoahumh 
anetcrpoAaMH . 1 n 2. aananHflerc* npo&ojiR- 
iuhm raaoM ot n;ia3uarpoHa 

Korjia fiarrpmKeHBocm aAeierpitwcicoro 
nana a ctoao* Ayra naaaMarpoHa h b- hoao- 
MCHTenbiiOM npocTpaHCTae oCbeMHoro pas pa* 
Aa uexCAy KaroAOM n bhoaom cranyr oa»na- 

KOBUKH, TOK Ha ailOAIiyiD CeKUiUO JUia3M8TpO- 

ita nepccTaMcr TCHb it uieKTpOBH buxoabt a 

npocTpBHCTBO MeMCAy aJICKTpOAB Hit. - 

B oo^ewe nog achctbhcm cxpexneHRbix 

>^CKTpHMCCKOrO H MarHHTHOPO nOJICft 9JICKTpf> 

Hbi HaqHMaKrr ABKraTbCH a a3HHyr*jit>HOH n 
paAHaJibicoM Hanpaanenufix, a tbk kbk ape- 
mm pcJiakcauitn aAeJCTpoHOB-aoo-beMe 3«a>m_- 
TeAbiio MeMhtue BpeutHH yxoaa Ha bkoa. to 
anerrpoiibi MOHHSHpyioT raa« co3Aaaaa yeno- 
bhh npoaoAHMOCTK mckay BAeirrpoAawii. 
flpif fraJiHcfftif a o6ieac« ofipaoaTuaaewbtx 

It aTCpHa A OB BOTOK 3JICKTPOHOB taCTtWHO"' OT* 

AaeT caofo 9Hepruio HenocpeACTBentio Ha npo* 
TCKAHHc npauecca. . 

KorAa HanpaweHHOCTb aAexTpH-teeicoro 
nojia b nojioxcHTeAbHOM npocrpa bctd e o6mm* 
Moro paapaaa 3Ha«fnreAb»o ooAbtue tianpx* * 
xceHKocTii b CTOJioe AyrH n.nasMarpoHi, to 
xoaoahmA . kbtoa. vajumaeT UM«THpoaaTb 
axexTpoHbi, KOTopue crexaioT c anoAHOil ceic- 
ubh nAaaiiarpoHa. TaKOA pa3p»A mohcho ac* 
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couHHpoaaTb c paapsuiOM Mexcay xo.ioahumii 
aAexTppAayK c roft toakko pasnnueft, ito a 
yxaaaffHfacx ycAoanax paapffA aa-iaercji hikko- 

BOAbTBbJM. 

5 OCQOCttHOCThtS JIBttXtHitSt VaCTffil JtOIU 

AeAcrBBeM cicpcmeHHwx uarmrnioro n 3ackt- 
pmeexoro none* c oceaofi CHMMerpueA hbasi- 
btcb aaBHCHMocTb cxopocTH ABiDKeiniH *a 
cthu imaaMbt or paAHyca opowru apameHita. 
10 Taxaa-<aaBHCMMOCTK cnoooOcrayer xaoriisa : _ 
iiiih apamareAbHoro abhxcchhr aa cicr ryp- 
OyAeBTMoro nepeMeontBawtfi cAoaa nAaauu, 
ABHJfcymHXca c paxnKixofl CKopocrwa 

06pa6aTbj&aeM»e BetQecraa, BOAAffaeMue 
15 B nAB3My sep€3 bboau 5, yaiicKaioTCH a/tasA . 
moA b ABMBCemie. aroMH3KpyiOTCfi h ttomiau- 
pyiOTca, yvacTBya a Hcxanwimc o6paaooaHfia 
naaaMb! f hsmchbr ee BACMCTponpoaoAoocTb. 

npK 3TOM AAA <)Ht3HKO-XHMH^eCXHX Opeapa- 

20 ta««iia.BCnoAb3yeTCB ae TOAbico renAOBaA. 
suepnut AA&s MCHHoro raaa. ho b sfitprn* 
dAeMeRTapKbix hbcthu (babktporob, kokob). 
B peayAbrare B03pacraer 3<t>4>exTKBffocrb 06- - 
paooTXM BemeCTB» ckhbcb k>tcb TenxoBue no* 

25 TepH a SAeKTOOAax, yAyqtuaerca aHeprerme* 
ckbm KTIJ1 annapaTa. 

Oop My-na H3o6peTCHHn 

30 1 . ' FlABJbKHf HO-XBM'HHeCKBH- OeaKTOp AAX^ 

npOBCAeHHSi XBMHMeCKHX pCaKUKfl, BKAX>iaX>- * s 

miiA Kopnyc, nAaanarpon. kbtoa, bhoa, coAe- 
itonA. aaxaAo<iDy» KAMepy, bboa h buboa 

npOAyKTOB, OTAHtaiOtnHftCH tbm, hto, c 
35 uextdo -C03ABHHB t>6i>eMaoH nAaaMw, mtoaom^ 
cAyjKRT nxaaMaTpon. 

2. PcaxTop no n. 1, ota a 10 m h ftc a 

TCM, RTO 8K0A *Ut*T ^OpMy COHAB JTa- 
B8AM. 



